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DETAILED ACTION 

This office action is in response to the amendment filed 12/22/2009. 
Currently, claims 1, 3-5, 7-8, and 10-33 are pending. Claims 2, 6, and 9 have been 
cancelled. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 7/31/2009 is in compliance 
with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Claim Objections 

Claim 1 is objected to because of the following informalities: It appears that the comma 
at the end of line 7 should be a semi-colon. Applicant remarked that this change had been made. 
However, the claims show that the change has not been made. Appropriate correction is 
required. 

Claims 3-5 are objected to for depending on cancelled claim 2. It is believed claims 3-5 
are meant to depend on claim 1 . 

Claim 1 1 is objected to for depending on cancelled claim 9. It is believed claim 1 1 is 
meant to depend on claim 1 . 

Claim 29 is objected to for the phrase "applying a the heat treatment". The word "a" 
should be removed. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-5, 7-8, 10-11, 17-19, 24-27 and 29-33 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Aspar (US 2003/0077885) in view of Shaheen et al. (US 7,052,978). 

Pertaining to claim 1, Aspar shows, while referencing FIG. 1A-D, a method of self- 
supported transfer of a thin film, the method comprising: preparing a source substrate (1); 
implanting at least a first species of ions or gas (3) at a first dose in the source substrate at a 
specified depth with respect to a face (2) of the source substrate, wherein the first species 
generates defects (4); applying a stiffener (7) in intimate contact with the source substrate; 
applying a heat treatment to the source substrate, at a specified temperature for a specified time, 
so as to create, substantially at the given depth, a buried weakened zone, without initiating a 
thermal splitting of the thin film ([0061], shown in FIG. IB); and applying a pulse of energy to 
the source substrate so as to provoke a self-supported splitting of the thin film delimited between 
the face of the source substrate and the buried weakened zone, with respect to a remainder of the 
source substrate in the absence of any additional splitting force ([0055], shown in FIG. ID; Note 
that the splitting may be a mechanical pulse, without the use of additional thermal means). 

Aspar fails to show that the buried weakened zone includes crystalline defects comprising 
about 20% to 35% of a total surface area of the source substrate; and that the pulse is applied 
only to a portion of the buried weakened zone. 
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However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the invention of Aspar so that the area percentage of the 
weakened zone is 20% to 35%, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ215 (CCPA 1980). 

Shaheen teaches in column 12, lines 5-15, 33-34 and 38-43, as well as FIG. 12, that a 
laser is pulsed at the side of an implanted zone to propagate separation. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to pulse a laser only at the peripherals of the weakened zone of Aspar by pulsing a 
laser from the sides of the weakened zone, as taught by Shaheen, with the motivation that this 
technique improves surface roughness post-cleaving (column 13, lines 11-15). 

Pertaining to claim 3, the laser is considered to be a thermal provision. 

Pertaining to claim 4, Shaheen teaches applying energy comprises a brief movement of 
small amplitude (laser) applied by a tool (column 12, lines 5-45). 

Pertaining to claim 5, Shaheen teaches externally applying a shock energy (laser) in a 
peripheral zone of the buried weakened zone (column 12, lines 5-45). 

Pertaining to claims 7 and 8, Aspar shows the pulse of energy may be applied without 
thermal means ([0055]). This implies the pulse may be applied at room temperature. 

Aspar differs from claims 10 and 1 1 in that Aspar does not show the specific defect 
density and defect size, respectively. 

However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the invention of Aspar so that the defect size and density 
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coincides with those ranges that are claimed, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 

Pertaining to claims 17-19, Aspar shows the first species comprises H + ([0059]), and is 
implanted at a dose of 6xl0 16 H + /cm 2 . 

Pertaining to claims 24-26, Aspar shows the source substrate comprises silicon ([0024], 
lines 4-10). 

Pertaining to claims 24 and 27, Aspar shows the source substrate comprises germanium 
([0024], lines 4-10). 

Pertaining to claims 24 and 32-33, Aspar shows the source substrate comprises LiNbCb 
([0024], lines 4-10). 

Aspar differs from claims 29-31 in that Aspar does not show the specific claimed ranges 
of temperature and time for the heat treatment step. 

However, it would have been obvious to one having ordinary skill in the art, at the time 
the invention was made, to perform the heat treatment at the claimed temperatures and times, 
since it has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re Aller, 
105 USPQ 233 (1955). 

Claims 1, 12, 15-16, 20-21, 24 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moriceau et al. (US 6,756,286) in view of Shaheen. 
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Pertaining to claim 1 , Moriceau shows a method of self-supported transfer of a thin film, 
the method comprising: preparing a source substrate (column 11, lines 27-29); implanting at least 
a first species of ions or gas at a first dose in the source substrate at a specified depth with respect 
to a face of the source substrate, wherein the first species generates defects (column 11, lines 29- 
32); applying a stiffener in intimate contact with the source substrate (column 11, lines 55-59); 
applying a heat treatment to the source substrate, at a specified temperature for a specified time, 
so as to create, substantially at the given depth, a buried weakened zone, without initiating a 
thermal splitting of the thin film (column 11, lines 59-64); and applying a pulse of energy to the 
source substrate so as to provoke a self-supported splitting of the thin film delimited between the 
face of the source substrate and the buried weakened zone, with respect to a remainder of the 
source substrate in the absence of any additional splitting force (column 12, lines 8-28; column 
4, lines 26-33). 

Moriceau fails to show that the buried weakened zone includes crystalline defects 
comprising about 20% to 35% of a total surface area of the source substrate; and that the pulse is 
applied only to a portion of the buried weakened zone. 

However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the invention of Moriceau so that the area percentage of the 
weakened zone is 20% to 35%, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ215 (CCPA 1980). 

Shaheen teaches in column 12, lines 5-15, 33-34 and 38-43, as well as FIG. 12, that a 
laser is pulsed at the side of an implanted zone to propagate separation. 
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It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to pulse a laser only at the peripherals of the weakened zone of Moriceau by pulsing a 
laser from the sides of the weakened zone, as taught by Shaheen, with the motivation that this 
technique improves surface roughness post-cleaving (column 13, lines 11-15). 

Pertaining to claim 12, Moriceau shows applying the stiffen er comprises applying the 
stiffener at or before the moment of applying the heat treatment, and wherein the stiffener 
comprises a target substrate, the heat treatment contributing to improving the bonding energy 
between source substrate and the target substrate (column 11, line 55 - column 12, line 7). 

Pertaining to claims 15-16, Moriceau shows the target substrates comprises 
monocrystalline silicon (column 12, lines 55-57). 

Pertaining to claim 20, Moriceau shows the step of implanting a second species, at a 
second dose, wherein the second species occupies the defects generated by the first species 
(column 10, lines 9-33). 

Pertaining to claim 2 1 , Moriceau shows the first and second species are implanted at 
differing implant depths, and wherein the deeper implant is implanted first (column 8, line 52 
and column 10, lines 11-13). 

Pertaining to claims 24 and 28, Moriceau shows the source substrate is GaAs (column 4, 
lines 47-49). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moriceau in view 
of Shaheen as applied to claim 12 above, and further in view of Sakaguchi et al. (US 5,966,620). 
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Moriceau in view of Shaheen teaches the method of claim 12, but fails to teach the target 
substrate comprises an amorphous material. 

However, Sakaguchi teaches in column 9, line 13 that, for a technique similar to that of 
Moriceau, an amorphous material is used as the target substrate. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to use an amorphous material, as taught by Sakaguchi, as the material of the target 
substrate of Moriceau in view of Shaheen, since it has been held to be within the general skill of 
a worker in the art to select a known material on the basis of its suitability for the intended use as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416 (CCPA 1960). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moriceau in view 
of Shaheen as applied to claim 12 above, and further in view of Aspar et al. (US 6,103,597). 

Moriceau in view of Shaheen teaches the method of claim 12, but fails to teach the target 
substrate comprises fused silica. 

However, Aspar teaches in column 1, lines 15-16 that, for a technique similar to that of 
Moriceau, fused silica is used as the target substrate. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to use fused silica, as taught by Aspar, as the material of the target substrate of 
Moriceau in view of Shaheen, since it has been held to be within the general skill of a worker in 
the art to select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416 (CCPA 1960). 
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Claims 20 and 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aspar ('885) in view of Shaheen as applied to claim 1 above, and further in view of Cayrefourcq 
etal. (US 2004/0171232). 

Aspar in view of Shaheen teaches the method of claim 1, but fails to teach that a second 
species is implanted to occupy the defects generated by the first species, wherein the second 
species is helium, and wherein the helium is implanted at a dose less than the first dose. 

However, Cayrefourcq teaches in [0028] that, in a process for forming a weakened zone, 
a second species is implanted after implanting a first species so that the second species occupies 
defects created by the first species. The first species is hydrogen, while the second species is 
helium ([0030]). The second species is implanted at a dose that is less than the first dose 
([0033]). 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to implant a second species of helium, as taught by Cayrefourcq, after implanting the 
hydrogen of Aspar in view of Shaheen, with the motivation that this allows for the substrate to be 
split at a lower temperature than if only hydrogen were implanted ([0033]). 

Response to Arguments 

Applicant's arguments filed 12/22/2009 have been fully considered but they are not 
persuasive. 

Applicant first argues that Aspar does not teach the claimed invention because Aspar 
requires some type of assistance to achieve separation of the thin film by either additional over- 
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weakening steps, or applying a heat treatment and/or mechanical stress. Applicant references 
[0045]. 

The limitation that is claimed is "applying a pulse of energy ... in the absence of any 
additional splitting force". [0045] does not discuss this step, which is the separation step. 
Instead, [0045] discusses an over- weakening step that is performed prior to the separation step. 
Further, since the over-weakening does not cause splitting, it cannot include additional splitting 
force. 

Applicant goes on to argue that Aspar is silent as to any temperature requirements 
associated with the application of pulses. 

As discussed, Aspar shows that the pulses may be applied without heat treatment. This 
implies that the pulses may be applied at room temperature. The Applicant states that he 
disagrees with this contention, but does not provide details of the disagreement. 

Applicant further argues that neither Aspar nor Shaheen teaches that the buried weakened 
zone is 20% to 35% of the total surface area, and that the splitting is performed by applying 
energy to only a portion of the buried weakened zone in the absence of additional splitting force. 

As discussed in the rejections above, although neither Aspar nor Shaheen teaches that the 
buried weakened zone is 20% to 35% of the total surface area, such a modification is obvious to 
one of ordinary skill in the art, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ215 (CCPA 1980). 
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With regards to applying energy to only a portion of the buried weakened zone in the 
absence of additional splitting force, this is taught by Shaheen in column 12, lines 5-15, 33-34 
and 38-43. 

Applicant also states that he disagrees with the examiner's assertion that one of ordinary 
skill in the art would have modified Aspar in an effort to discover optimum values to arrive at 
Applicant's claimed invention. Again, Applicant does not offer details of the disagreement, but 
rather states what Applicant's invention accomplishes. In other words, there is no discussion as 
to why one of ordinary skill in the art would not modify Aspar in the way the examiner contends. 

Applicant's arguments with respect to claims 1, 12, 15-16, 20-21, 24 and 28 (previously 
rejected in view of Moriceau) have been considered but are moot in view of the new ground(s) of 
rejection. 

Applicant also notes that the Cayrefourcq reference is owned by the same assignee as the 
instant application. Applicant contends that Cayrefourcq is not prior art under 35 U.S.C. 
103(c)(1). 

However, as stated in 35 U.S.C. 103(c)(1): 

Subject matter developed by another person, which qualifies as prior art only 
under one or more of subsections (e), (f), and (g) of section 102 of this title, shall not 
preclude patentability under this section where the subject matter and the claimed 
invention were, at the time the claimed invention was made, owned by the same 
person or subject to an obligation of assignment to the same person. 

This does not apply to Cayrefourcq, since it is not qualified as prior art under only subsection (e) 
of 35 U.S.C. 102. It also qualifies as prior art under subsection (a) of 35 U.S.C. 102. Thus, 35 
U.S.C. 103(c)(1) does not apply to Cayrefourcq, and it is still considered to be prior art. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL LUKE whose telephone number is (571)270-1569. The 
examiner can normally be reached on Monday through Friday 8:30 a.m. to 5:00 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Landau can be reached on (57 1 ) 272- 1 73 1 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/D. L./ /Matthew C. Landau/ 

Examiner, Art Unit 2813 Supervisory Patent Examiner, Art Unit 

4/6/2010 2813 



